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3(1'$+8/8$1� 

7DQDK� VDOLQ� PHUXSDNDQ� WDQDK� \DQJ� PHPSX�

Q\DL�NDGDU�JDUDP�\DQJ�VDQJDW�WLQJJL�GL�GDODP�ODUXWDQ�

WDQDKQ\D� GDQ� GLGRPLQDVL� GHQJDQ� JDUDP-JDUDP� 1D��

&D�GDQ�0J�GDODP�EHQWXN�NORULGD�PDXSXQ�VXOIDW�\DQJ�

PHQ\HEDENDQ�UHQGDKQ\D�NHWHUVHGLDDQ�1��3��0Q��&X��

=Q�� GDQ� )H� GDODP� WDQDK�� MXJD� PHPSXQ\DL� WHNDQDQ�

RVPRWLN� WLQJJL�� OHPDKQ\D� SHUJHUDNDQ� DLU� GDQ� XGDUD�

VHUWD� UHQGDKQ\D� DNWLYLWDV�PLNURED� WDQDK� �7HVWHU� GDQ�

'DYHQSRUW�� ������ *DPDOHUR� HW� DO��� ������� 6HEDUDQ�

ODKDQ�VDOLQ�SDGD�XPXPQ\D�DGD�GL�GDHUDK�SDQWDL�� OD�

KDQ�EHULULJDVL��ODKDQ�NHOHELKDQ�SXSXN�GDQ�ODKDQ�\DQJ�

VHFDUD�DODPL�EHUNDGDU�JDUDP�WLQJJL� 

.DGDU� JDUDP� \DQJ� WLQJJL� SDGD� WDQDK� DNDQ�

PHQMDGL�IDNWRU�SHPEDWDV�WHUKDGDS�SURGXNVL�WDQDPDQ��

NDUHQD� GDSDW� PHQ\HEDENDQ� WHUJDQJJXQ\D� SHUWXP�

EXKDQ��SURGXNWLYLWDV� WDQDPDQ�GDQ�IXQJVL-IXQJVL� ILVL�

RORJLV� WDQDPDQ� VHFDUD� QRUPDO�� WHUXWDPD� SDGD� MHQLV-

MHQLV� WDQDPDQ� SHUWDQLDQ� �$PLUMDQL�� ������ GDQ� KRU�

WLNXOWXUD� �&KLQQXVDP\� HW� DO��� ������ 0DQWUL� HW� DO���

������� 6DOLQLWDV� VDQJDW�PHPSHQJDUXKL� SHUWXPEXKDQ�

WDQDPDQ�GDQ�SURVHV�NHKLGXSDQ�PNURED��2QGUDVHN�HW�

DO��������� 

6DOLQLWDV� WDQDK�PHQHNDQ� SURVHV� SHUWXPEXKDQ�

WDQDPDQ�GHQJDQ�HIHN�\DQJ�PHQJKDPEDW�SHPEHVDUDQ�

GDQ� SHPEHODKDQ� VHO�� SURGXNVL� SURWHLQ�� VHUWD� SHQDP�

EDKDQ� ELRPDVV� WDQDPDQ�� 7DQDPDQ� \DQJ�PHQJDODPL�

VWUHV� JDUDP� XPXPQ\D� WLGDN� PHQXQMXNNDQ� UHVSRQ�

GDODP�EHQWXN�NHUXVDNDQ� ODQJVXQJ� WHWDSL�GDODP�EHQ�

WXN� SHUWXPEXKDQ� WDQDPDQ� \DQJ� WHUWHNDQ� GDQ� SHU-

XEDKDQ�VHFDUD�SHUODKDQ��6XEDJ\RQR��������� 

/DKDQ� VDOLQ� EHOXP� EDQ\DN� GLPDQIDDWNDQ�

VHFDUD�SHQXK�NDUHQD�WLQJNDW�SURGXNWLYLWDV�ODKDQ�\DQJ�

UHQGDK�VHKLQJJD�NXUDQJ�VHVXDL�XQWXN�ODKDQ�SHUWDQLDQ���

%HEHUDSD� XSD\D� WHODK� GLODNXNDQ� XQWXN� PHQJXUDQJL�

SHQJDUXK� GDUL� VDOLQLWDV� WHUKDGDS� SHUWXPEXKDQ� GDQ�

SURGXNWLYLWDV� WDQDPDQ�� 8SD\D� WHUVHEXW� EHUXSD�

SHQJJXQDDQ� YDULHWDV� WDQDPDQ� WROHUDQ� VDOLQ�� MXJD�

PHODNXNDQ� SHQDPEDKDQ� LQSXW� EHUXSD� WHNQRORJL� GDUL�

OXDU�� $NKLU-DNKLU� LQL�� SHQGHNDWDQ� VHFDUD� ELRORJL�

�3(1*$58+�6$/,1,7$6�'$1�,12.8/$1�%$.7(5,�7(5+$'$3� 
3(5780%8+$1�7$1$0$1�7(581*��6RODQXP�PHORQJHQD�/��� 
>7KH�(IIHFW�RI�6DOLQLW\�DQG�%DFWHULD�,QRFXODQW�RQ�7KH�*URZWK� 

RI�(JJSODQW��6RODQXP�PHORQJHQD�/��@ 
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1LWURJHQ�IL[LQJ�GDQ�SKRVSKDWH�VROXELOL]LQJ�EDFWHULD�DUH�LPSRUWDQW�3*35�EDFWHULDO�LQ�DGGLWLRQ�RI�SODQW�QXWULHQWV�E\�LQFUHDVLQJ�1�DQG�3��HVSH�
FLDOO\� LQ� VDOLQH� VRLOV�� ([SHULPHQWV� ZHUH� FRQGXFWHG� WR� REVHUYH� WKH� HIIHFWV� RI� � VRLO� VDOLQLW\� DQG� EDFWHULDO� LQRFXODQW� RQ� JURZWK� HJJSODQW�
�6RODQXP�PHORQJHQD��DW�JUHHQ�KRXVH�RI��0LFURELRORJ\�GLYLVLRQ��5HVHDUFK�&HQWHU�IRU�%LRORJ\��7KH�,QGRQHVLDQ�,QVWLWXWH�RI�6FLHQFHV���&LEL�
QRQJ��([SHULPHQW�ODLG�RXW�DV�IDFWRULDO�EDVHG�UDQGRPL]HG�FRPSOHWH�GHVLJQ��ZLWK�WKUHH�UHSOLFDWLRQV��)LYH�OHYHOV�RI�ZDWHULQJ�FRQVLVWHG�RI������
)UHVK�ZDWHU�������1D&O������������1D&O����������6HD�ZDWHU����������IUHVK�ZDWHU�������6HD�ZDWHU�������DV�ILUVW�IDFWRUV��)LYH�OHYHOV�RI�LQRFX�
ODWLRQV�ELRIHUWLOL]HUV�FRQVLVWHG�RI�����FRQWURO�ZLWKRXW�IHUWLOL]HU��.��������13.��3��������1LWURJHQ�)L[LQJ�EDFWHULD��%31���� DOO� WUHDWPHQWV�ZDV�
UHSHDWHG���WLPHV��%31���PL[HG�LQRFXODWLRQ��%31�����%31����3KRVSKDWH�6ROXELOL]LQJ�%DFWHULD�%3)��DV�VHFRQG�IDFWRUV���5HVXOWV�VKRZHG�WKDW�
ELRIHUWLOL]HU�DSSOLFDWLRQ�LQFUHDVHG�JURZWK�DQG�\LHOG�RI�HJJSODQW�LQ�YDULRXV�OHYHOV�RI�VDOLQLW\�DW�DERXW�������-��������FRPSDUHG�WR�XQLQRFX�
ODWHG�SODQWV� 
 

.H\�ZRUGV��1LWURJHQ�IL[LQJ�EDFWHU LD��3KRVSKDWH�VROXELOL]LQJ�EDFWHU LD��HJJSODQW  
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%DNWHUL� SHQDPEDW� QLWURJHQ� � GDQ� SHODUXW� IRVIDW� � �PHUXSDNDQ� EDNWHUL� � 3*35� \DQJ� SHQWLQJ� GDODP�SHQDPEDKDQ� KDUD� WDQDPDQ� GHQJDQ� FDUD�
PHQLQJNDWNDQ�1�GDQ�3�ROHK�WDQDPDQ��NKXVXVQ\D�GL�WDQDK�VDOLQ��7HODK�GLODNXNDQ�SHUFREDDQ�UXPDK�NDFD�SHQJDUXK�VDOLQLWDV�GDQ�SHPEHULDQ�
LQRNXODQ�WROHUDQ�VDOLQ�WHUKDGDS�SHUWXPEXKDQ�WDQDPDQ�WHUXQJ��6RODQXP�PHORQJHQD���3HUFREDDQ�GLODNXNDQ�GL�UXPDK�NDFD�%LGDQJ�0LNUREL�
RORJL��3XVOLW�%LRORJL��/,3,�&LELQRQJ��3HUFREDDQ�PHQJJXQDNDQ�5DQFDQJDQ�$FDN�/HQJNDS��5$/��GHQJDQ�SROD�IDFWRULDO��)DNWRU�SHUWDPD�\DLWX�
3H\LUDPDQ���WHUGLUL�GDUL�����$LU�WDZDU�����1D&O�����������1D&O���������DLU�ODXW�������DLU�WDZDU���������$LU�ODXW�������)DNWRU�NHGXD�\DLWX�
,QRNXODVL�WHUGLUL�GDUL������.RQWURO�WDQSD�LQRNXODQ��.������3XSXN�13.��3������%DNWHUL�3HQDPEDW�1LWURJHQ��%31�������%31���,QRNXODQ�FDPSX�
UDQ��%31����%31����%DNWHUL�3HODUXW�)RVIDW�%3)����VHPXD�SHUODNXDQ�GLXODQJ�VHEDQ\DN���NDOL��+DVLO�PHQXQMXNNDQ�DGDQ\D�SHQLQJNDWDQ�SHU�
WXPEXKDQ� GDQ� KDVLO� WDQDPDQ� WHUXQJ� SDGD� EHUEDJDL� WLQJNDW� VDOLQLWDV� \DQJ� GLEHUL� LQRNXODQ� DQWDUD� ������� -� ������� GLEDQGLQJNDQ� GHQJDQ�
WDQDPDQ�NRQWURO�WDQSD�LQRNXODQ� 
 

.DWD�NXQFL��%DNWHU L�SHQDPEDW�QLWURJHQ ��%DNWHUL�3HODUXW�)RVIDW��WDQDPDQ�WHUXQJ�� 
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GHQJDQ� PHQJJXQDNDQ� EDNWHUL� SHPDFX� SHUWXPEXKDQ�

WDQDPDQ� �³3ODQW� JURZWK� SURPRWLQJ� UKL]REDFWHULD´�

3*35�� \DQJ� GDSDW� GLJXQDNDQ� VHEDJL� SXSXN� KD\DWL�

WHODK�GLFRED��6HSHUWL� SHQJJXQDDQ� LQRNXODQ�PLNURED��

\DQJ� GDSDW� PHPSHUEDLNL� VDOLQLWDV�� PHQLQJNDWNDQ�

SHUWXPEXKDQ�WDQDPDQ��/XJWHQEHUJ�HW�DO����������GDQ�

VHEDJDL�ELRNRQWURO��3OLHJR�HW�DO���������� 

6DODK�VDWX�VROXVL�\DQJ�SDOLQJ�WHSDW�XQWXN�NRQ�

GLVL�ODKDQ�GHQJDQ�VDOLQLWDV�WLQJJL�DGDODK�SHQJJXQDDQ�

EDNWHUL�GDUL�NHORPSRN�3*35�VHSHUWL�EDNWHUL�SHQDP�

EDW� QLWURJHQ� �%31�� GDQ� SHODUXW� IRVIDW� �%3)�� WDKDQ�

VDOLQ� GDQ� WDQDPDQ� \DQJ� PDPSX� EHUDVRVLDVL� GHQJDQ�

EDNWHUL�WHUVHEXW��%DNWHUL�3*35�VDQJDW�SHQWLQJ�GDODP�

SHQDPEDKDQ� KDUD� WDQDPDQ� GHQJDQ� FDUD� PHQLQJNDW�

NDQ�1� GDQ�3� ROHK� WDQDPDQ� �*UD\� DQG�6PLWK�� ������

7XUDQ� HW� DO��� ������� .HORPSRN� EDNWHUL� 3*35�� NKX�

VXVQ\D� %31� GDQ� %3)� GDSDW� GLNHPEDQJNDQ� XQWXN�

PHPIDVLOLWDVL� SHUWXPEXKDQ� WDQDPDQ� GL� WDQDK� VDOLQ�

�%DFLOLR� HW� DO��� ������ +D\DW� HW� DO��� ������ GDQ� GDSDW�

PHQJHPEDQJNDQ� PHNDQLVPH� PROHNXOHU� XQWXN� EHU�

WDKDQ�KLGXS�GDQ�WXPEXK�GHQJDQ�DGDQ\D�SHQLQJNDWDQ�

VDOLQLWDV��7ULSDWKL�HW�DO���������VHUWD�PHPEDQWX�GD\D�

WDKDQ�WDQDPDQ�WHUKDGDS�OLQJNXQJDQ�NHULQJ��VDOLQLWDV��

NHNXUDQJDQ�JL]L��GDQ�NRQWDPLQDVL�ORJDP�EHUDW��'RGG�

GDQ�3HUH]-$OIRFHD��������%HUJ�HW�DO���������� 

3HQLQJNDWDQ� ODKDQ� VDOLQ� GL� ,QGRQHVLD� WLDS� WD�

KXQ� EHUWDPEDK� GDQ� PHQDULN� XQWXN� GNHPEDQJNDQ�

VHEDJDL� ODKDQ� SHUWDQLDQ�� NKXVXVQ\D� GDHUDK� SHVLVLU�

SDQWDL� SHUNRWDDQ�� 3HQDQDPDQ� VD\XU-VD\XUDQ� GDQ�

EXDK-EXDKDQ� GHQJDQ� PHPDQIDDWNDQ� EDNWHUL� 3*35�

WDKDQ�VDOLQ�GL�SHVLVLU�SDQWDL�EHOXP�EDQ\DN�GLODNXNDQ��

NKXVXVQ\D� WDQDPDQ� WHURQJ�� +DO� LQL� VDQJDW� PHQDULN�

XQWXN�GLEXDW�SHUFREDDQ�GDQ�MDQJND�SDQMDQJQ\D�GDSDW�

GLNHPEDQJNDQ� VHEDJDL� WHPSDW�ZLVDWD� SDQWDL� GHQJDQ�

OLQJNXQJDQ� KRUWLNXOWXUD�� 7XMXDQ� GDUL� SHUFREDDQ� LQL�

DGDODK� XQWXN� PHQJHWDKXL� � SHQJDUXK� 3*35� 

NKXVXVQ\D� EDNWHUL� SHQDPEDW� QLWURJHQ� GDQ� EDNWHUL�

SHODUXW�IRVIDW�WDKDQ�VDOLQ�SDGD��SHUWXPEXKDQ�WDQDPDQ�

GDQ�SURGXNVL�WHUXQJ�SDGD�OLQJNXQJDQ�WDQDK�VDOLQ� 

 

%$+$1�'$1�&$5$�.(5-$ 

,VRODW 

,VRODW� EDNWHUL� \DQJ� GLJXQDNDQ� \DLWX� %DNWHUL�

3HQDPEDW� 1LWURJHQ�� �%31�� GDQ� %DNWHUL� 3HODUXW�

)RVIDW��%3)��\DQJ�GLLVRODVL�GDUL� WDQDK�VDZDK�GDHUDK�

SDQWDL�&LODFDS����%DNWHUL�WHUVHEXW�WHODK�GLXML�NHWDKDQ�

DQ� WHUKDGDS� JDUDP� �1D&O� ����� NHPDPSXDQ� GDODP�

PHODUXWNDQ� IRVIDW� GDQ� SURGXNVL� KRUPRQ� ,$$� �GDWD�

WLGDN�GLSXEOLNDVL�� 

 

3HUVLDSDQ�,QRNXODQ 

%DNWHUL�\DQJ�GLXML�GLWXPEXKNDQ�SDGD�PDVLQJ-

PDVLQJ�PHGLD�FDLU���%DNWHUL�%31��GLWXPEXKNDQ�SDGD�

PHGLD�0DQQLWRO�$VKE\� �PDQLWRO���J��.�+32�����J��

0J62����+�2����J��1D&O����J��.�62������J��&D&2��

�J�� DJDU� ���� DNXDGHV� ����� PO� �6XEED� 5DR�� �������

6HGDQJNDQ� EDNWHUL� %31�� GWXPEXKNDQ� SDGD� PHGLD�

2NRQ� �.�+32�� ���J�� .+�32�� �J�� 0J62�� ���J��

&D&O�� ����J��1+�&O� �J��'/� DVDP�PDODW� �J��1D2+�

�J��)H&O����PJ��1D�0R2���PJ��0Q62�����PJ��&X

�12���� ����PJ�� � =Q62�� � ����PJ�� ELUX� EURPRWLPXO�

������GDODP�HWDQRO����PO��VXNURVD���JU��HNVWUDN�NKD�

PLU�����JU���DJDU���JU��DNXDGHV������PO��2NRQ�HW�DO���

��������%DNWHUL�SHODUXW�IRVIDW�GLWXPEXKNDQ�SDGD�PH�

GLD� 3LNRYVND\D� �&D��32���� �J�� �1+���62�� ���J��

1D&O� ���J��0J62��� �+�2����J��.&O� ���J��*OXNRVD�

��J��HNVWUDN�UDJL����J���DJDU����J��0Q62��GDQ�)H62���

VHGLNLW��DNXDGHV������PO��6XEED�5DR����������6HODQ�

MXWQ\D�PHGLD�\DQJ� WHODK�GLLQRNXODVL�GHQJDQ�PDVLQJ-

PDVLQJ�EDNWHUL�GLLQNXEDVL�GHQJDQ�FDUD�GL�VKDNHU�SDGD�

VXKX�NDPDU�VHODPD���KDUL���,QRNXODQ�GLSDQHQ�KLQJJD�

NHSDGDWDQ�EDNWHUL�PHQFDSDL�����FIX�PO�GDODP�ODUXWDQ�

PHGLD�WHUVHEXW��6HODQMXWQ\D�LQRNXODQ�FDLU�GLVXQWLNDQ�

VHEDQ\DN� ���� P/� GDODP� ��� JUDP� EDKDQ� SHPEDZD�

DWDX�FDULHU��%DKDQ�SHPEDZD�\DQJ�GLJXQDNDQ�DGDODK�

JDPEXW� VWHULO�� ,QNXEDVL� LQRNXODQ� SDGDW� WHUVHEXW� GD�

ODP� VXKX� NDPDU� VHODPD� �-�� KDUL� KLQJJD� NHSDGDWDQ�

VHO�EDNWHUL�PHQFDSDL�����FIX�JU�JDPEXW� 

 

3HUFREDDQ�5XPDK�.DFD 

3HPELELWDQ 

%HQLK� WHUXQJ�\DQJ� WHODK�GLSLOLK�GLUHQGDP�GD�

ODP�DLU�KDQJDW�VXKX�VHNLWDU���R&�VHODPD����-���PHQ�

LW�� NHPXGLDQ� GLEXQJNXV� GDODP� JXOXQJDQ� NDLQ� EDVDK�

XQWXN� GLSHUDP� VHODPD� OHELK� NXUDQJ� ��� MDP� 

KLQJJD WDPSDN� PXODL� EHUNHFDPEDK�� %HQLK� GL� 

PDVXNNDQ�  NHGDODP� SRO\EDJ� \DQJ� WHODK� EHULVL� 

FDPSXUDQ� WDQDK� GDQ� SXSXN� NDQGDQJ� KDOXV� �����

NHPXGLDQ� GLWXWXS� GHQJDQ� WDQDK� WLSLV�� 3HUVHPDLDQ�

GLVLUDP� SDGD� ZDNWX� SDJL� GDQ� VRUH� KDUL� �SHUKDWLNDQ�

NHOHPEDEDQQ\D��� 6HODQMXWQ\D� ELELW� GLSLQGDKNDQ� GDUL� 

SHUVHPDLDQ� VHWHODK� EHUXPXU� �� EXODQ� DWDX� EHUGDXQ�

HPSDW�KHODL� 
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3HQDQDPDQ 

3HQDQDPDQ� GLODNXNDQ� GL� UXPDK� NDFD�%LGDQJ�

0LNURELRORJL��3XVOLW�%LRORJL��/,3,��&LELQRQJ��3HUFR�

EDDQ� PHQJJXQDNDQ� 5DQFDQJDQ� $FDN� /HQJNDS�

�5$/�� GHQJDQ� SROD� IDNWRULDO�� � )DNWRU� SHUWDPD� \DLWX�

3H\LUDPDQ�� WHUGLUL�GDUL�����$LU� WDZDU�����1D&O�������

����1D&O���������DLU�ODXW�������DLU�WDZDU����������$LU�

ODXW� ������ $LU� ODXW� EHUDVDO� GDUL� 3HODEXKDQ� 5DWX��

6XNDEXPL� �� � � )DNWRU� NHGXD� \DLWX� ,QRNXODVL� WHUGLUL�

GDUL� �����.RQWURO� WDQSD� LQRNXODQ��.������3XSXN�13.�

�3������%31������%31������,QRNXODQ�FDPSXUDQ��%31��

��%31����%3)����6HPXD�SHUODNXDQ�GLXODQJ�VHEDQ\DN�

��NDOL� 

%HQLK� WHUXQJ� EHUXPXU� � �� EXODQ� GLSLQGDKNDQ�

NH�SRW�SODVWLN�EHULVL���NJ�WDQDK�\DQJ�WHODK�GLFDPSXU�

NRPSRV� ����� 6HWLDS� SRW� GLWDQDPL� �� WDQDPDQ� GDQ�

VHWHODK� WDQDPDQ� NXDW� GLMDUDQJNDQ� KLQJJD� WHUVLVD� ��

WDQDPDQ�SRW�� 3HQ\LUDPDQ� GLODNXNDQ� �� KDUL� VHNDOL�

VHVXDL�GHQJDQ�SHUODNXDQ���,QRNXODQ�GLEHULNDQ����NDOL�

SDGD�VDDW�WDQDP�GDQ�PDVD�SHPEXQJDDQ�VHEDQ\DN����

JUDP�SRW� VHVXDL� SHUODNXDQ�� 8QWXN� SHUODNXDQ� 

SHPXSXNDQ�� 7DQDPDQ� GLSXSXN� VHEDQ\DN� �� NDOL� 

PDVLQJ-PDVLQJ� VHEDQ\DN� �� JUDP�13.� �� \DLWX� SDGD�

XPXU����+67�����+67�����+67�GDQ����+67��3HXEDK�

\DQJ� GLDPDWL� \DLWX� DQDOLVD� WDQDK� VHEHOXP� GDQ�

VHVXGDK� WDQDP�� ERERW� VHJDU� GDXQ� GDQ� EDWDQJ�� DNDU��

MXPODK� GDXQ�� WLQJJL� WDQDPDQ�� ERERW� VHJDU� EXDK� GDQ��

WRWDO�1�WXQDV��PHWRGD�.MHOGDO���WRWDO�3�WXQDV��PHWRGD�

DVDP� DVNRUELN��� -DFNVRQ�� ������� SRSXODVL� WRWDO� 

EDNWHUL� WDQDK��HQ]LP�IRVIRPRQRHVWHUDVH��30(��SDGD�

VDDW�SDQHQ� 

 

3RSXODVL�WRWDO�EDNWHUL�WDQDK 

��� JUDP� WDQDK� GLPDVXNNDQ� NH� GDODP� HUOHQ�

PH\HU� \DQJ� EHULVL� ��� PO� DNXDGHV� VWHULO�� GL� VKDNHU�

GHQJDQ�NHFHSDWDQ�����USP�VHODPD����PHQLW��'LEXDW�

VHUL� SHQJHQFHUDQ� ��-�� VDPSDL� ��-��� � ���� PO� � GDUL� 

PDVLQJ-PDVLQJ� VHUL� SHQJHQFHUDQ� GLPDVXNNDQ� � NH�

GDODP� SHWULGLV� VWHULO� GDQ� GLWXDQJNDQ� � PHGLD� QXWULHQ�

DJDU��1$��VXKX���R�&���HNVWUDN�VDSL���J��SHSWRQ���J��

DJDU����J�GDQ�DNXDGHV������PO���$WODV��������� 

 

3HQJXNXUDQ� $NWLYLWDV� (Q]LP� )RVIRPRQRHVWHUDVH�

�30(-DVH� 

6HEDQ\DN� �� PO� VXSHUQDWDQ� VDPSHO� 

GLWDPEDKNDQ�GHQJDQ���PO�VXEVWUDW�S-133�IRVIDW�����

0Q�GDQ���PO�EXIIHU�DVHWDW�S+�����GDQ�GLLQNXEDVLNDQ�

VHODPD� �� MDP� SDGD� VXKX� ��R&�� 3DGD� KDVLO� LQNXEDVL�

GLWDPEDKNDQ���PO�&D&O�����0�ODOX�GLNRFRN���.RQWURO�

GLEXDW� GHQJDQ� SURVHGXU� \DQJ� VDPD� SDGD� VDPSHO�� 

WHWDSL� SHQDPEDKDQ� �� PO� ODUXWDQ� VXEVWUDW� GLODNXNDQ�

VHWHODK�SHQDPEDKDQ���PO�&D&O�����0�� �6DPSHO�GDQ�

NRQWURO�GLXNXU�DEVRUEDQQ\D�SDGD�SDQMDQJ�JHORPEDQJ�

���� QP�� � 6WDQGDU� GDQ� EODQNR� PHQGDSDW� SHUODNXDQ�

\DQJ� VDPD� VHSHUWL� VDPSHO�� � 6WDQGDU� PHQJJXQDNDQ�

ODUXWDQ� S-QLWURIHQRO� GHQJDQ� NRQVHQWUDVL� �-�� SSP��

VHGDQJNDQ� XQWXN� EODQNR� PHQJJXQDNDQ� DLU� GHVWLODVL�

�7DEDWDEDL�GDQ�%UHPQHU�������� 

 

+$6,/� 

+DVLO� 3HUFREDDQ� PHQXMXNNDQ� EDKZD� QLODL�

GD\D� KDQWDU� OLVWULN� �'+/�� WDQDK�SDGD�EHUEDJDL� WLQJ�

NDW� VDOLQLWDV� GDQ� SHUODNXDQ� LQRNXODQ� VHUWD� S+� WDQDK�

VHWHODK� SDQHQ� EHUYDULDVL� DQWDUD� ����� ±� ��� G6�P�

�7DEHO� ���� 1LODL� '+/� WHUHQGDK� GLGDSDW� SDGD� SHUOD�

NXDQ� LQRNXODQ� FDPSXUDQ� GDQ� SHQ\LUDPDQ� 1D&O�

������ VHGDQJNDQ� QLODL� '+/� WHUWLQJJL� GLGDSDWNDQ�

SDGD� SHUODNXDQ� SHQ\LUDPDQ� DLU� ODXW� ����� WDQSD� 

LQRNXODQ�� +DVLO� QLODL� '+/� SDGD� DQWDU� SHUODNXDQ� 

SHPXSXNDQ�WLGDN�PHQXMXNNDQ�SHUEHGDDQ�\DQJ�Q\DWD�

�7DEHO���� 

3HQJDUXK� VDOLQLWDV� GDQ� LQRNXODVL� WHUKDGDS�

SHUWXPEXKDQ� WDQDPDQ� GDQ� KDVLO� WDQDPDQ� WHUXQJ�

GDSDW� GLEDFD� SDGD� 7DEHO� ��� 7HUOLKDW� DGDQ\D� SHUEH�

GDDQ� \DQJ� Q\DWD� DQWDU� SHUODNXDQ� SDGD� WLQJJL� WDQD�

PDQ��MXPODK�GDXQ��EHUDW�NHULQJ�DNDU�GDQ�EUDQJNDVDQ��

VHUWD� EHUDW� EDVDK� EXDK� WHUXQJ�� � %HUDW� EDVDK� EXDK� 

WHUXQJ�EHUNLVDU�DQWDUD��±�������JUDP��+DVLO�WHUWLQJJL�

GLGDSDW� SDGD� SHUODNXDQ� SHQ\LUDPDQ� �����1D&O� GDQ�

LQRNXODQ�FDPSXUDQ�FDPSXUDQ��VHGDQJNDQ�SDGD�SHUOD�

NXDQ� SHQ\LUDPDQ� 1D&O� ����� WDQDPDQ� WLGDN� GDSDW�

PHQJKDVLONDQ�EXDK�� 

+DVLO� DQDOLVD� SRSXODVL� WRWDO� EDNWHUL�� UDWD-UDWD�

EHUNLVDU� DQWDUD� ���� [� ����±����� [� ����� FIX�J� WDQDK���

+DVLO� WHUWLQJJL� GLKDVLONDQ� ROHK� SHUODNXDQ� LQRNXODVL�

GHQJDQ� %31�� GDQ� SHQ\LUDPDQ� GHQJDQ� 1D&O� �����

GDQ� WHUHQGDK�ROHK�SHUODNXDQ�NRQWURO� WDQSD� LQRNXODVL�

GHQJDQ� SHQ\LUDPDQ� 1D&O� ������ $QDOLVD� DNWLYLWDV�

HQ]LP�IRVIRPRQRHVWHUVH��30(��WDQDK��1�GDQ�3�GDXQ�

SDGD� VDDW� SDQHQ� PHQXMXNDQ� KDVLO� \DQJ� EHUYDULDVL���

$NWLYLWDV� HQ]LP� IRVIRPRQRHVWHUDVH� WHUWLQJJL� GLGDSDW�

SDGD� SHUODNXDQ� LQRNXODQ� %31�� GHQJDQ� SHQ\LUDPDQ�

1D&O� ������ \DLWX� VHEHVDU� ������ �J� XQLW�J�MDP�� 
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$QDOLVD�1�GDQ�3�PDVLQJ-PDVLQJ�EHUNLVDU�DQWDUD������

��-�������GDQ��������-���������7DEHO���� 

 

3(0%$+$6$1 

+DVLO� SHUFREDDQ� PHQXQMXNNDQ�� EDKZD� SHU�

WXPEXKDQ� GDQ� KDVLO� WDQDPDQ� WHUXQJ� GLSHQJDUXKL�

VHFDUD�Q\DWD�ROHK�VDOLQLWDV�GDQ�SHQJJXQDDQ�LQRNXODQ�

VHEDJDL�SXSXN�KD\DWL���3HQLQJNDWDQ�NRQVHQWUDVL�1D&O�

SDGD�WDQDK�PHQ\HEDENDQ�WHUJDQJJXQ\D�SHUWXPEXKDQ�

GDQ�KDVLO�WDQDPDQ��NHFXDOL�SHQ\LUDPDQ�GHQJDQ�1D&O�

������0HQXUXW�6HPELULQJ�GDQ�*DQL���������VDOLQLWDV�

PHUXSDNDQ� FHNDPDQ� DELRWLN� \DQJ� GDSDW�

PHPSHQJDUXKL� SURGXNWLYLWDV� GDQ� NXDOLWDV� WDQDPDQ��

SHUWXPEXKDQ� DNDU�� EDWDQJ� GDQ� OXDV� GDXQ� EHUNXUDQJ�

NDUHQD� NHWLGDNVHLPEDQJDQ� PHWDEROLN� \DQJ� GLVHEDE�

NDQ�ROHK�NHUDFXQDQ�LRQ�1D&O��FHNDPDQ�RVPRWLN�GDQ��

NHNXUDQJDQ� KDUD�� � +DVLO� SHQHOLWLDQ� -DPLO� HW� DO��

�������� PHQXMXNNDQ� EDKZD� NDGDU� JDUDP� WLQJJL� GD�

ODP� WDQDK� WHODK� PHQJKDPEDW� SDQMDQJ� WXQDV� NXELV��

ELW�� ED\DP�� GDQ� SDN-FKRL��'HPLNLDQ� MXJD� SHQJKDP�

EDWDQ�VHEHVDU�����SDGD�SDQMDQJ�WXQDV�GDQ������SDGD�

SDQMDQJ� DNDU� DNLEDW� VDOLQLWDV� WLQJJL� GLODSRUNDQ� ROHK�

(JDPEHUGLHYD� �������� 3DGD� SHUODNXDQ� SHQ\LUDPDQ�

GHQJDQ� ����� DLU� ODXW� PHQJKDVLONDQ� � GD\D� KDQWDU�

OLVWULN�VHEHVDU�����-������G6�P��GDQ�PHPSHUOLKDWNDQ�

SHUWXPEXKDQ� WDQDPDQ� WHUJDQJJX� GDQ� WLGDN� GDSDW�

PHQJKDVLONDQ� EXDK�� � +DO� LQL� � GLVHEDENDQ� NDGDU�

JDUDP� WLQJJL� \DQJ� WHUVHUDS� ROHK� DNDU� WDQDPDQ� WHODK�

PHUXVDN� VLVWHP� SHUWXPEXKDQ�� 6HSHUWL� KDVLO� SHUFR�

EDDQ�*ROSD\HJDQL�GDQ�7LOHEHQL���������EDKZD�NDGDU�

JDUDP� WLQJJL� DNDQ� PHQJKDPEDW� VLVWHP� NHUMD� GDODP�

SHUWXPEXKDQ� WDQDPDQ� VHSHUWL� PHQXUXQQ\D� KDVLO�

IRWRVLQWHVD�� NRQGXNWDQVL� VWRPDWD� GDQ� NDQGXQJDQ�

NORURILO�SDGD�WDQDPDQ�NHPDQJL���)ROOHW�HW�DO�����������

PHQ\DWDNDQ�EDKZD� WDQDK�GHQJDQ�GD\D� KDQWDU� OLVWULN�

DQWDUD� �-��� G6�P� WHUPDVXN� WDQDK� GHQJDQ� VDOLQLWDV�

.HWHUDQJDQ�����3HU ODNXDQ�$LU �WDZDU ��$������1D&O����� ��%�������1D&O��� ��&������$LU �ODXW��� ���DLU �WDZDU ���� ��'������$LU �ODXW����� �
�(����.��.RQWURO�WDQDPDQ�WDQSD�SHPXSXNDQ���3��7DQDPDQ�GHQJDQ�13.����+XUXI�GDODP�NXUXQJ�PHQXQXMXNNDQ�SHUEHGDDQ�SDGD�
NRORP�GDQ�KXUXI�WDQSD�NXUXQJ�PHQXQMXNNDQ�SHUEHGDDQ�SDGD�EDULV���+XUXI�\DQJ�VDPD�SDGD�EDULV�DWDX�NRORP�\DQJ�VDPD�WLGDN�
EHUEHGD�Q\DWD�PHQXUXW�XML�'XQFDQ��S��������>��IUHVK�ZDWHU�WUHDWPHQW��$������1D&O�������%�������1D&O�����&������6HD�ZDWHU�
������)UHVK�ZDWHU������'������6HD�ZDWHU��������&RQWURO�ZLWKRXW�IHUWLOL]HU��.����13.��3�����/HWWHU�ZLWKDRXW�EUDFNHWV�LQGL�
FDWH�GLIIHUHQFHV� LQ�FROXPQV�DQG� OHWWHUV�ZLWK� WKH�EUDFNHWV� LQGLFDWH� WKH�GLIIHUHQFHV� LQ� WKH�ODQHV��7KH�QXPEHU�IROORZHG�E\�WKH�
VDPH�OHWWHU�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW��S�������OHYHO�RI�'XQFDQ¶V�WHVW@�� 

7DEHO� ���'D\D�KDQWDU �OLVWU LN��'+/��GDQ�S+�WDQDK�VHWHODK�SDQHQ� �(OHFWULFDO�FRQGXFWLYLW\��(&��DQG�S+�RI�
WKH�VRLO�DIWHU�KDUYHVW��� 
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6XOLDVLK�GDQ�:LGDZDWL��±�3HQJDUXK�6DOLQLWDV�GDQ�,QRNXODQ�%DNWHUL�7HUKDGDS�3HUWXPEXKDQ�7DQDPDQ�7HUXQJ��6RODQXP�PHORQJHQD�/�� 

 

\DQJ� WLQJJL�� VHKLQJJD� KDQ\D� WDQDPDQ� \DQJ� WROHUDQ�

VDOLQ�VDMD�\DQJ�ELVD�WXPEXK���'HPLNLDQ�MXJD�SURVHQ�

WDVH�1�GDQ�3�GDXQ��SDQHQ�PHQXQMXNNDQ���SHQXUXQDQ�

\DQJ��Q\DWD�SDGD�SHUODNXDQ�SHQ\LUDPDQ�GHQJDQ�1D&O�

PDXSXQ�DLU� ODXW��.HOLPSDKDQ� LRQ�1D�� GDQ�&O-� GDSDW�

PHQ\HEDENDQ� SHQJXUDQJDQ� DNVHVLELOLWDV� GDQ� 

SHQ\HUDSDQ�EHEHUDSD�XQVXU�VHSHUWL�1��3��.��GDQ�0J�

ROHK� WDQDPDQ� �+HLGDUL� GDQ� -DPVKLG�� ������ %\ERUGL�

GDQ�(EUDKLPLDQ����������+DO�\DQJ�VDPD�WHUOLKDW�MXJD�

SDGD� � MXPODK� SRSXODVL� WRWDO� EDNWHUL� WDQDK�� 7HUMDGL��

SHQXUXQDQ�MXPODK�SRSXODVL�WRWDO�EDNWHUL�WDQDK�VHLULQJ�

GHQJDQ� PHQLQJNDWQ\D� VDOLQLWDV� WDQDK�� NHFXDOL� SDGD�

WDQDK� GHQJDQ� SHUODNXDQ� SHQ\LUDPDQ� 1D&O� �������

+DVLO�\DQJ�VDPD�WHUMDGL�SDGD�SHUFREDDQ�.DXVKLN�GDQ�

6HWKL� �������� EDKZD� SHQLQJNDWDQ� VDOLQLWDV� WDQDK�

PHQJXUDQJL� � SRSXODVL� EDNWHUL� QLWULILNDVL� GDQ� $]RWR�

EDFWHU�GDODP�WDQDK�\DQJ�GLWDQDPL�SDGL�SDGD�SHUFR�

EDDQ�SRW���*DUFLD�GDQ��+HUQDQGH]��������GDODP�<LO�

GULP�HW�DO���������PHODSRUNDQ�EDKZD�VDOLQLWDV�GDSDW�

PHQ\HEDENDQ�WHNDQDQ�RVPRWLN�\DQJ�WLQJJL��VHKLQJJD��

7DEHO�����5HUDWD�SHU WXPEXKDQ�GDQ�KDVLO�WDQDPDQ�WHUXQJ��$YHUDJHV�RI�SODQW�JURZWK�DQG�
\LHOG�RI�HJJSODQW�� 

.HWHUDQJDQ�� �.RQWURO�WDQDPDQ�WDQSD�SHPXSXNDQ��.���7DQDPDQ�GHQJDQ�13.��3���+XUXI�\DQJ�VDPD�SDGD�EDU LV�DWDX�NRORP�\DQJ�
VDPD�WLGDN�EHUEHGD�Q\DWD��PHQXUXW�XML�'XQFDQ��S��������>&RQWURO�ZLWKRXW�IHUWLOL]HU��.������13.��3���7KH�QXPEHU�IROORZHG�E\�
WKH�VDPH�OHWWHU�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW��S�������OHYHO�RI�'XQFDQ¶V�WHVW@� 
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PHPSHQJDUXKL� DNWLYLWDV� SHUWXPEXKDQ� PLNURED��

NHFXDOL� EDNWHUL� WROHUDQ� VDOLQ�� 6DOLQLWDV� WDQDK� WLGDN�

KDQ\D�PHQJKDPEDW�SHUWXPEXKDQ�GDQ�SHUNHPEDQJDQ�

WDQDPDQ�� WHWDSL� MXJD� EHUSHQJDUXK� QHJDWLI� WHUKDGDS�

NRPSRVLVL�GDQ�NHJLDWDQ�EDNWHUL� ULVRVIHU� �2IHN�HW�DO���

������� 1HOVRQ� GDQ�0HOH� ������� PHODSRUNDQ� EDKZD�

QDWULXP� NORULGD� PHPSHQJDUXKL� VWUXNWXU� NRPXQLWDV�

PLNURED�GL�ULVRVIHU�PHODOXL�NXDQWLWDV�GDQ��DWDX�NXDOL�

WDV�HNVXGDW�DNDU�� 

 6HGDQJNDQ� SHQ\LUDPDQ� GHQJDQ�1D&O� �����

UDWD-UDWD� GDSDW�PHQLQJNDWNDQ� SHUWXPEXKDQ� WDQDPDQ�

VHSHUWL� WLQJJL� WDQDPDQ�� MXPODK� GDXQ�� ERERW� EDVDK�

EUDQJNDVDQ�� VHUWD� KDVLO� WHUXQJ�� � +DVLO� WHUVHEXW� MXJD�

WHUMDGL�SDGD�SHQHOLWLDQ�%LQWRUR� ��������EDKZD�SHUOD�

NXDQ� 1D&O� VDPSDL� ����� PJ�/� GDSDW� PHQLQJNDWNDQ�

MXPODK�EXQJD� WHUXQJ��FY�6HQU\R�� VHEHVDU������ MXJD�
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PHQGDSDWNDQ� EDKZD� 1D&O� GDODP� MXPODK� VHGLNLW�

GDSDW� PHQLQJNDWNDQ� SHUWXPEXKDQ� WDQDPDQ��

'HPLNLDQ� MXJD� SDGD� KDVLO� SHQHOLWLDQ� .XUQLDVLK�

�������PHODSRUNDQ�EDKZD�JDUDP-JDUDP�\DQJ�WHUODUXW�

GDODP� WDQDK� PHUXSDNDQ� XQVXU� \DQJ� HVHQVLDO� EDJL�

SHUWXPEXKDQ� WDQDPDQ�� WHWDSL� NHKDGLUDQ� ODUXWDQ�

JDUDP� \DQJ� EHUOHELK� GDODP� WDQDK� GDSDW� PHUDFXQL�

WDQDPDQ�� 

3HPEHULDQ� LQRNXODQ� EDNWHUL� VHEDJDL� EDNWHUL�

SHPDFX� SHUWXPEXKDQ� WDQDPDQ� �³3ODQW� JURZWK� SUR�

PRWLQJ� 5KL]REDFWHULD� �3*35�� PHPSHUOLKDWNDQ�

SHQJDUXK� \DQJ� SRVLWLI� WHUKDGDS� SHUWXPEXKDQ� GDQ�

KDVLO�WDQDPDQ��3HUODNXDQ�LQRNXODVL�PHPEHULNDQ�KDVLO�

ERERW�EDVDK� WHUXQJ� OHELK� WLQJJL� GLEDQGLQJNDQ�SHUOD�

NXDQ� SHPXSXNDQ� NLPLD� GDQ� NRQWURO� SDGD� EHUEDJDL�

WLQJNDW�VDOLQLWDV���-XPODK�SRSXODVL�EDNWHUL�SDGD�WDQDK�

VHWHODK� SDQHQ� \DQJ� GLEHUL� LQRNXODQ� EDNWHUL� WROHUDQ�

VDOLQ�OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�WDQDK�NRQWURO�

WDQSD� LQRNXODQ� GDQ� WDQDK� \DQJ� GLEHUL� SXSXN� NLPLD�

SDGD� EHUEDJDL� WLQJNDW� VDOLQLWDV�� � 6HSHUWL� GLODSRUNDQ�

.DXVKLN� GDQ� 6HWKL� ������� SDGD� KDVLO� SHQHOLWLDQQ\D��

EDKZD� WHUQ\DWD� PLNURED� KDORSKLOLN� GDQ� KDORWROHUDQ�

GDSDW� WXPEXK� GHQJDQ� VXEXU� SDGD� OLQJNXQJDQ� VDOLQ�

GDQ� VDQJDW� VDOLQ� �(&� ��� ���� ��� G6�P��� � 'HPLNLDQ�

MXJD�� LQRNXODQ� EDNWHUL� EHUSHQJDUXK� Q\DWD� SDGD� SHQ�

LQJNDWDQ� DNWLYLWDV� HQ]LP� IRVIRPRQRHVWHUVH� �30(-

DVH�� WDQDK� MLND� GLEDQGLQJNDQ� GHQJDQ� NRQWURO�� NKX�

VXVQ\D� LQRNXODQ� %31�� SDGD� SHUODNXDQ� SHQ\LUDPDQ�

GHQJDQ�DLU�\DQJ�PHQJDQGXQJ�1D&O��������'HPLNLDQ�

MXJD� KDVLO� /LQX�� HW� DO��� ������ PHODSRUNDQ� EDKZD�

SHQJJXQDDQ� EDNWHUL� SHODUXW� IRVIDW� GDSDW� PHQLQJNDW�

NDQ�30(-DVH� WDQDK�GDQ�3� WHUVHGLD�� �$NWLYLWDV�30(-

DVH� \DQJ� OHELK� WLQJJL� � GLVHEDENDQ� DGDQ\D� DNWLYLWDV�

PLNURED� OHELK� WLQJJL� WHUFDWDW� GDODP� KDO� ELRPDVVD�

PLNURED�� (Q]LP� IRVIRPRQRHVWHUDVH� PHPSXQ\DL�

SHUDQDQ�SHQWLQJ�WHUKDGDS�PLQHUDOLVDVL�GDUL�3�RUJDQLN�

PHQMDGL� 3� DQRUJDQLN� \DQJ� WHUVHGLD� EDJL� WDQDPDQ��

MXJD�GLSHUOXNDQ�XQWXN�DNWLYLWDV�PLNURED�WDQDK��&KHUU��

HW�DO���������/LQX�HW�DO���������� 

-DGL� SHPEHULDQ� LQRNXODQ� SDGD� WDQDK� VDOLQ�

PHPSHUOLKDWNDQ�SHQJDUXK�\DQJ�SRVLWLI� WHUKDGDS�SHU�

WXPEXKDQ� GDQ� KDVLO� WDQDPDQ� ELOD� GLEDQGLQJNDQ�

NRQWURO� WDQDPDQ� WDQSD� LQRNXODQ�� � ,QRNXODVL� EDNWHUL�

GDSDW�PHPEDWDVL�SHQ\HUDSDQ�LRQ-LRQ�DQRUJDQLN��WHUX�

WDPD�1D��GDODP�DNDU� VHKLQJJD�GDSDW�PHQFHJDK�1D��

NH� GDODP� GDXQ�� MXJD� � GDSDW�PHQLQJNDWNDQ� SHQ\HUD�

SDQ�KDUD� ODLQ� VHSHUWL�1�3��.�GDQ�&D� �<LOGULP� HW�DO���

������� � +DVLO� \DQJ� VDPD� GLODSRUNDQ� ROHK� 7DQN� GDQ�

6DUDI� �������� EDKZD� SHQJJXQDDQ� 3*35� GDSDW�

PHQLQJNDWNDQ� SHUWXPEXKDQ� WDQDPDQ� � WRPDW� GHQJDQ�

SHPEHULDQ� 1D&O� VHEDQ\DN� ���� 'HPLNLDQ� MXJD�

.ORHSSHU� HW� DO�� �������� (JDPEHUGLHYD� GDQ� .XFKD�

URYD� ������� PHODSRUNDQ� EDKZD� LQRNXODVL� 3*35�

PHQLQJNDWNDQ� SHUWXPEXKDQ� GDQ� KDVLO� JDQGXP� SDGD�

NRQGLVL�WDQDK�VDOLQ��3DWHO�'�HW�DO����������PHODSRUNDQ�

DGDQ\D�SHQLQJNDWDQ�KDVLO�GDUL�FKLFNSHD�\DQJ�GLWDQDP�

SDGD�PHGLD�GHQJDQ�SHUODNXDQ�1D&O�����P0��������

GDQ�PHQJJXQDNDQ� LVRODW� EDNWHUL� SHODUXW� IRVIDW� \DLWX�

3VHXGRPRQDV�SXWLGD� 

+DVLO� WHUVHEXW� GLDWDV� PHQXQMXNNDQ� EDKZD�

SHQJDUXK� QHJDWLI� GDUL� VDOLQLWDV� SDGD� SHUWXPEXKDQ�

GDQ� KDVLO� WDQDPDQ� GDSDW� GLDWDVL� GHQJDQ� SHPEHULDQ�

LQRNXODQ�EDNWHUL�VHEDJDL�SXSXN�KD\DWL��,QRNXODQ�EDN�

WHUL� \DQJ� GLJXQDNDQ� SDGD� SHUFREDDQ� LQL� PHUXSDNDQ�

EDNWHUL� WROHUDQ� VDOLQ� VHUWD� PHPSXQ\DL� NHPDPSXDQ�

GDODP�PHODUXWNDQ�IRVIDW�DQRUJDQLN�GDQ�RUJDQLN��MXJD��

GDSDW� PHPSURGXNVL� ,$$�� � 3HQJJXQDDQ� EDNWHUL� LQL�

GDSDW�PHQLQJNDWNDQ�NHWHUVHGLDDQ�3�GDQ�GDQ�PHUDQJ�

VDQJ� DVLPLODVL� GDUL�1�GDQ�3�SDGD� MDULQJDQ� WDQDPDQ��

PHQJXUDQJL� SURGXNVL� VWUHVV� HWLOHQ�� GDQ� LQGXNVL� UH�

VLVWHQVL� VLVWHPLN� �3DWWHQ� GDQ� *OLFN�� ������ � 'RE�

EHODHUH�HW�DO����������/XF\�HW�DO��������<LOGULP�HW�DO��

������ 3OLHJR� HW� DO��� ������ (JDPEHUGLHYD� HW� DO���

����D��� -DGL� SHQJJXQDDQ� PLNURED� SHPDFX� SHUWXP�

EXKDQ� WDQDPDQ� WROHUDQ� VDOLQ� VHEDJDL� SXSXN� KD\DWL�

PXQJNLQ�PHQMDGL�NHXQWXQJDQ�XQWXN�VHNWRU�SHUWDQLDQ��

GDQ� GLKDUDSNDQ� GDSDW� EHUNRQWULEXVL� WHUKDGDS� SHU�

WDQLDQ�EHUNHODQMXWDQ�� 
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3HQJJXQDDQ� LQRNXODQ� EDNWHUL� WROHUDQ� VDOLQ�

GDSDW�PHQLQJNDWNDQ�SHUWXPEXKDQ�GDQ�KDVLO�WDQDPDQ�

SDGD� EHUEDJDL� WLQJNDW� VDOLQLWDV�� ,QRNXODQ� FDPSXUDQ�

�$]RVSLULOOXP�� $]RWREDFWHU� GDQ� %DNWHUL� 3HODUXW�

)RVIDW��SDGD� WLQJNDW� VDOLQLWDV�1D&O������PHQXQMXN�

NDQ� SHUWXPEXKDQ� WDQDPDQ� WHUWLQJJL� GDQ� GDSDW�

PHQLQJNDWNDQ� KDVLO� EXDK� WHUXQJ� VHEHVDU� ��������

VHUWD�GDSDW��PHQLQJNDWNDQ�SRSXODVL�EDNWHUL�WDQDK�GDQ�

VHUDSDQ�KDUD�1�GDQ�3�GDXQ�SDGD�VDDW�SDQHQ��3HUWXP�

EXKDQ� WHUEDLN� GLSHUOLKDWNDQ� ROHK� WDQDPDQ� \DQJ� GL�

LQRNXODVL� GHQJDQ� EDNWHUL� %31�� GDQ� ERERW� EDVDK�

EXDK�WHUWLQJJL�GLGDSDW�ROHK�WDQDPDQ�\DQJ�GLLQRNXODVL�

GHQJDQ�LQRNXODQ�FDPSXUDQ� 
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$PLUMDQL�05�� � ������ � (IIHFW� 2I� 6DOLQLW\� 6WUHVV� 2Q� *URZWK��
6XJDU�&RQWHQW��3LJPHQWV�$QG�(Q]\PH�$FWLYLW\�2I�5LFH���
,QWHUQDWLRQDO�-RXUQDO�%RWDQ\������-��� 

$WODV� 50�� ������ � +DQGERRN� RI� 0LFURELRORJLFDO� 0HGLD�� �������
/RQGRQ��&5&�3UHVV�� 

%DFLOOLR�0��+�5RGULTXH]��0�0RUHQR��� -3�+HUQDQGH]�� DQG�<�
%DVKDQ�� � ������ � 0LWLJDWLRQ� RI� 6DOW� 6WUHVV� LQ� :KHDW�
6HHGOLQJV� E\� D� *)3-7DJJHG� $]RVSLULOOXP� OLSRIHUXP���
%LRORJ\�DQG�)HUWLOLW\�RI�6RLOV�������-���� 

%HUJ�*��0�$ODYL��&6�6FKPLGW��&�=DFKRZ��'�(JDPEHUGLHYD��)�
.DPLORYD� DQG� %� /XJWHQEHUJ�� ������ %LRFRQWURO� DQG�
2VPRSURWHFWLRQ� IRU� 3ODQWV� XQGHU� 6DOLQDWHG� &RQGLWLRQV��
,Q��0ROHFXODU�0LFURELDO�(FRORJ\�RI�7KH�5KL]RVSKHUH��)-�
GH�%UXLMQ��(G������±�����:LOH\-%ODFNZHOO��+RERNHQ� 

%LQWRUR� 0+� ������ � 3HQJDUXK� 1D&O� WHUKDGDS� SHU WXPEXKDQ�
WDQDPDQ� WHUXQJ� FY�� 6HQU\R� GDQ� FY�� $NDQDVX�� %XOHWLQ�
$JURQRPL�����������-��� 

%\ERUGL�$�DQG�(�(EUDKLPLDQ��������(IIHFW� RI�6DOLQLW\�6WUHVV�
RQ�$FWLYLW\�RI�(Q]\PHV�,QYROYHG�LQ�1LWURJHQ��DQG�3KRV�
SKRURXV�0HWDEROLVP�&DVH�6WXG\���&DQROD��%UDVVLFD�QDSXV�
/���� �$VLDQ� -RXUQDO�RI�$JULFXOWXUDO�5HVHDUFK��� ����� ���-
���� 

&KHUU� &0�� -06� 6FKROEHUJ�� DQG� 5� 0F6RUOH\�� ������ *UHHQ�
0DQXUH� $SSURDFKHV� WR� &URS� 3URGXFWLRQ�� � $JURQRP\�
-RXUQDO���������-���� 

&KLQQXVDP\�9���$�-DJHQGRUI�DQG��-.�=KX��������8QGHUVWDQG�
LQJ�DQG�,PSURYLQJ�6DOW�7ROHUDQFH�LQ�3ODQWV��&URS�6FLHQFH�
�������±���� 

'REEHODHUH� 6�� -� 9DQGHUOH\GHQ�� DQG� <<� 2NRQ�� ������ 3ODQW�
*URZWK-3URPRWLQJ�(IIHFWV�RI�'LD]RWURSKV�LQ�7KH�5KL]R�
VSKHUH��&ULWLFDO�5HYLHZ��3ODQW�6FLHQFH��������-����� 

'RGG� ,&�DQG�)�3HUH]-$OIRFHD��������0LFURELDO�$OOHYLDWLRQ�RI�
&URS�6DOLQLW\��-RXUQDO�RI�([SHULPHQWDO�%RWDQ\���������±
����� 

(JDPEHUGLHYD�'�DQG�=�.XFKDURYD�� ������ 6HOHFWLRQ� IRU �5RRW�
&RORQL]LQJ�%DFWHULD�6WLPXODWLQJ�:KHDW�*URZWK�LQ�6DOLQH�
6RLOV���%LRORJ\�DQG�)HUWLOLW\�RI�6RLOV������������-���� 

(JDPEHUGLHYD� '�� ������ 6XUYLYDO� RI� 3VHXGRPRQDV� ([WUHP�
RULHQWDOLV�76$8���DQG�3��&KORURUDSKLV�76$8���,Q�7KH�
5KL]RVSKHUH� RI� &RPPRQ� %HDQ� �3KDVHROXV� YXOJDULV��
8QGHU� 6DOLQH�&RQGLWLRQV��3ODQW� 6RLO�(QYLURQPHQW��������
���±���� 

(JDPEHUGLHYD�'�DQG�'�-DEERURYD��������%LRFRQWURO�RI�&RWWRQ�
'DPSLQJ-RII� FDXVHG� E\�5KL]RFWRQLD� 6RODQL� LQ� 6DOLQDWHG�

6RLO� :LWK� 5KL]RVSKHUH� %DFWHULD�� ��]�v DQG �µ����o��]�v�
-RXUQDO RI 3ODQW�6FLHQFH DQG�%LRWHFKQRORJ\���������±��� 

)ROOHW�5+��/6�0XUSK\�DQG�5/�'RQDKXH���������)HUWLOL]HU�DQG�
6RLO�DPDQGHPHQWV�������3UHQWLFH-+DOO�,QF��(QJOHZRRRRG�
&OLIIV��1HZ�-HUVH\��86$� 

*DPDOHUR�(�� �*�%HUWD��5�%HUQDUG� DQG�%5�*OLFN�� ������ 7KH�
8VH�RI�0LFURRUJDQLVPV�WR�)DFLOLWDWH�WKH�*URZWK�RI�3ODQWV�
LQ� 6DOLQH� 6RLOV��0LFURELDO� 6WUDWHJLHV� IRU� &URS� ,PSURYH�
PHQW���-��� 

*DUFLD�&�DQG�7�+HUQDQGH]��������,QIOXHQFH�RI�6DOLQLW\�RQ�7KH�
%LRORJLFDO� DQG� %LRFKHPLFDO� $FWLYLW\� RI� D� &DOFLRUWKLG�
6RLO��3ODQW�6RLO���������-���� 

*UD\�(-�DQG�'/�6PLWK��������,QWUDFHOOXODU �DQG�([WUDFHOOXODU �
3*35�� &RPPRQDOLWLHV� DQG� 'LVWLQFWLRQV� LQ� 7KH� 3ODQW-
%DFWHULXP� 6LJQDOOLQJ� 3URFHVVHV� 6RLO� %LRORJ\� DQG� %LR�
&KHPLVWU\��������-���� 

*ROSD\HJDQL� $� DQG�+*� 7LOHEHQL�� � ������ (IIHFW� RI� %LRORJLFDO�
)HUWLOL]HUV�RQ�%LRFKHPLFDO�DQG�3K\VLRORJLFDO�3DUDPHWHUV�
RI�%DVLO� �2FLXPXP�EDVLOLFP�/���PHGLFLQH�3ODQW��$PHUL�
FDQ-(XUDVLDQ�-RXUQDO�RI�$JULFXOWXUDO�DQG�(QYLURQPHQWDO�
6FLHQFHV������������-����� 

+D\DW�5��6��$OL��8�$PDUD��5�.KDOLG�DQG�,�$KPHG��������6RLO�
%HQHILFLDO�%DFWHULD�DQG�7KHLU�5ROH� LQ�3ODQW�*URZWK�3UR�
PRWLRQ��$�UHYLHZ��$QQDOV�RI�0LFURELRORJ\��������-���� 

+HLGDUL�0�DQG�3�-DPVKLG��������,QWHUDFWLRQ�%HWZHHQ�6DOLQLW\�
DQG�3RWDVVLXP�RQ�*UDLQ�<LHOG��&DUERK\GUDWH�&RQWHQW�DQG�
1XWULHQW� 8SWDNH� LQ� 3HDUO� 0LOOHW�� -RXU�
QDO RI $JULFXOWXUDO DQG %LRORJLFDO�6FLHQFH������±��� 

-DFNVRQ�0/����������6RLO�&KHPLFDO�$QDO\VLV����VW�HG��9RO����3UHQ�
WLFH�+DOO��1HZ�'HOKL��,QGLD� 

-DPLO�0��'%�/HH��.<�-XQJ��0�$VKUDI��6&�/HH��DQG�(6�5KDO��
������ (IIHFW� RI� 6DOW� �1D&O�� 6WUHVV� RQ� *HUPLQDWLRQ� DQG�
(DUO\�6HHGOLQJ�*URZWK�RI�)RXU�9HJHWDEOHV�6SHFLHV��-RXU�
QDO�RI�&HQWUDO�(XURSHDQ�$JULFXOWXUH�������±���� 

.DXVKLN�$�DQG�6HWKL���������6DOLQLW\�(IIHFWV�RQ�1LWU LI\LQJ�DQG�
)UHH� 'LV]RWURSKLF� %DFWHULD� 3RSXODWLRQV� LQ� 7KH� 5KL]R�
VSKHUH�RI�5LFH���%XOOHWLQ�RI�WKH�1DWLRQDO�,QVWLWXWH�RI�(FRO�
RJ\���������±����� 

.ORHSSHU�-:��������,QGXFHG�6\VWHPLF�5HVLVWDQFH�DQG�3URPR�
WLRQ�RI�3ODQW�*URZWK�%\�%DFLOOXV�6SHFLHV���3K\WRSDWKROR�
J\���������-����� 

.XUQLDVLK�%�� � ������ 6LIDW� 3HUDNDUDQ�%HEHUDSD�9DULHWDV� 3DGL�
*RJR� GDODP�&HNDPDQ�5HVLGX�$OHORSDWL� *XOPD�� -RXUQDO�
$JULYLWD�������-��� 

/LQX�06��-�6WHSKHQ�DQG�06�-LVKD��������3KRVSKDWH�VROXELOL]�
LQJ� *OXFRQDFHWREDFWHU� VS��%XUNKROGHULD� VS�� $QG� WKHLU�
SRWHQWLDO�LQWHUDFWLRQ�HLWK�&RZSHD��9LJQD�XQJXLFXODWD��/���
:DOS���� ,QWHUQDWLRQDO� -RXUQDO� RI� $JULFXOWXUH� 5HVHDUFK� 
���������-��� 

/XF\�0�� �(�5HHG��DQG� �%5�*OLFN�� ������$SSOLFDWLRQV�RI�)UHH�
/LYLQJ� 3ODQW� *URZWK-3URPRWLQJ� 5KL]REDFWHULD�� $QWRQLH�
YDQ�/HHXZHQKRHN�������-��� 

/XJWHQEHUJ�%��1�0DOIDQRYD��)�.DPLORYD�DQG�*�%HUJ�� �������
3ODQW� *URZWK� 3URPRWLRQ� %\� 0LFUREHV�� ,Q�� 0ROHFXODU�
PLFURELDO�HFRORJ\�RI�WKH�UKL]RVSKHUH��)-�GH�%UXLMQ��(G����
���±�����:LOH\-%ODFNZHOO��+RERNHQ� 

0DQWUL�1��9�3DWDGH��6�3HQQD��5�)RUG�DQG�(�3DQJ��������$EL�
RWLF�6WUHVV�5HVSRQVHV� LQ�3ODQWV��3UHVHQW�$QG�)XWXUH�� ,Q��
$ELRWLF�6WUHVV�5HVSRQVHV�LQ�3ODQWV��0HWDEROLVP��3URGXF�
WLYLW\� DQG� 6XVWDLQDELOLW\�� $KPDG� 3� DQG� 019� 3UDVDG�
�HGV����±����6SULQJHU��1HZ�<RUN� 

1HOVRQ�'5�DQG�30�0HOH��������6XEWOH�&KDQJHV�LQ�7KH�5KL]R�
VSKHUH� 0LFURELDO� &RPPXQLW\� 6WUXFWXUH� ,QUHVSRQVH� WR�
,QFUHDVHG� %RURQ� DQG� 6RGLXP� &KORULGH� &RQFHQWUDWLRQV��
6RLO�%LRORJ\ DQG %LRFKHPLVWU\��������±���� 

2IHN�0��6�5XSSHO�DQG�<�:DLVHO��������(IIHFWV�RI�6DOLQLW\�RQ�
5KL]RVSKHUH� %DFWHULDO� &RPPXQLWLHV� $VVRFLDWHG� ZLWK�
'LIIHUHQW�5RRW�7\SHV�RI�9LFLD�IDED�/��,Q��%LRVDOLQH�$JUL�
FXOWXUH� DQG� 6DOLQLW\� 7ROHUDQFH� LQ� 3ODQWV�� 2]WXUN� 0�� <�
:DLVHO�� $� .KDQ�� DQG� *� *RUN� �HGV��� �±���� %LUNKDXVHU��
%DVHO� 

2QGUDVHN� *�� =� 5HQJHO�� '� 5RPLF��0� 3ROMDN�� DQG�0� 5RPLF��
������$FFXPXODWLRQ�RI�1RQ�(VVHQWLDO�(OHPHQWV�LQ�5DGLVK�
3ODQWV� *URZQ� LQ� 6DOW-$IIHFWHG� DQG� &DGPLXP� &RQWDPL�
QDWHG�(QYLURQPHQW��&HUHDO�5HVHDUFK��&RPPXQLFDWLRV������
�±���  

2NRQ�<�� 6/�$OEUHFKW� DQG� 5+�%XUULV�� � ������ �0HWKRGHV� IRU �
*URZLQJ�6SLULOOXP� � /LSRIHUXP� $QG� IRU� �&RXQWLQJ� ,W� � Q�
3XUH�&XOWXUH�$QG�,Q�$VVRFLDWLRQ�:LWK�3ODQWV��-RXUQDO�RI�
$SSOLHG�(QYLURQPHQWDO�0LFURELRORJ\��������±���� 

3DWHO�'��&.�-KD���1�7DQN��DQG�0��0HHQX�6DUDI��������*URZWK�
(QKDQFHPHQW� RI� &KLFNSHD� LQ� 6DOLQH� 6RLOV� 8VLQJ� 3ODQW�
*URZWK-3URPRWLQJ� 5KL]REDFWHULD�� -RXUQDO� RI� 3ODQW�
*URZWK�5HJXODWRU����������-��� 

3DWWHQ�&/�DQG�%5�*OLFN�� ������%DFWHU LDO�%LRV\QWKHVLV�RI� ,Q�
GROH-�-$FHWLF� $FLG��&DQDGLDQ� -RXUQDO�0LFURELRORJ\� ����
���-���� 

3OLHJR�&��)�.DPLORYD�DQG�%�/XJWHQEHUJ��������3ODQW�*URZWK-

3URPRWLQJ�%DFWHULD�� )XQGDPHQWDOV� DQG� ([SORLWDWLRQ�� ,Q��
%DFWHULD�,Q�$JURELRORJ\��&URS�(FRV\VWHPV��0DKHVKZDUL�
'.��(G������±�����6SULQJHU��*HUPDQ\�� 

6HPELULQJ�+��GDQ�$�*DQL����������$GDSWDVL�YDU LHWDV�SDGL�SDGD�
WDQDK� WHUNHQD� WVXQDPL�� KWWS���LR�SSL�MHSDQJ�RUJ� �GLXQGXK�
��-��-������ 

6XEDJ\RQR�.����������.HUXVDNDQ�/DKDQ�3HUWDQLDQ�$NLEDW�7VXQD�
PL���%DODL�3HQHOLWLDQ�7DQDK�%RJRU�����KDO�� 

6XEED�5DR�6����������0LNURRUJDQLVPH�7DQDK�GDQ�3HUWXPEXKDQ�
7DQDPDQ��������-DNDUWD���3HQHUELW�8QLYHUVLWDV�,QGRQHVLD� 

7DEDWDEDL�0$�DQG�-0�%UHPQHU����������µ8VH�RI�S-QLWURSKHQ\O�
SKRVSKDWH� DVVD\� RI� VRLO� SKRVSKDWDVH� DFWLYLW\¶�� 6RLO� %LR-
ORJ\�DQG�%LROFKHPLVWU\�������-���� 

7DQN� 1� DQG� 0� 6DUDI�� ������ 6DOLQLW\-5HVLVWDQW� 3ODQW� *URZWK�



��� 

6XOLDVLK�GDQ�:LGDZDWL��±�3HQJDUXK�6DOLQLWDV�GDQ�,QRNXODQ�%DNWHUL�7HUKDGDS�3HUWXPEXKDQ�7DQDPDQ�7HUXQJ��6RODQXP�PHORQJHQD�/�� 

 

3URPRWLQJ� 5KL]REDFWHULD� $PHOLRUDWHV� 6RGLXP� &KORULGH�
6WUHVV�RQ�7RPDWR�3ODQWV�� -RXUQDO�RI�3ODQW� ,QWHUDFWLRQV���
�������-��� 

7HVWHU� 0� DQG� 5� 'DYHQSRUW�� ������ 1D�� 7ROHUDQFH� $QG� 1D��
7UDQVSRUW� LQ�+LJKHU� 3ODQWV��$QQDOV�RI� %RWDQ\� ����� ���-
��� 

7ULSDWKL�$.���6&�9HUPD��DQG�(=�5RQ��������0ROHFXODU �&KDU �
DFWHUL]DWLRQ� RI� $� 6DOW-7ROHUDQW� %DFWHULDO� &RPPXQLW\� LQ�
7KH� 5LFH� 5KL]RVSKHUH�� 5HVHDUFK� LQ� PLFURELRORJ\ �����
���-���� 

<LOGULP� (�� $*� 7D\ORU� DQG� 7'� 6SLWWOHU�� ������ $PHOLRUDWLYH�
(IIHFWV� RI� %LRORJLFDO� 7UHDWPHQWV� RQ� *URZWK� RI� 6TXDVK�
3ODQW�8QGHU�6DOW�6WUHVV��6FLHQWLD�+RUWLFXOWXUDH�������-��� 



3HGRPDQ�3HQXOLVDQ�1DVNDK�%HULWD�%LRORJL 
 

%HULWD�%LRORJL�DGDODK�MXUQDO�\DQJ�PHQHUELWNDQ�DU WLNHO�NHPDMXDQ�SHQHOLWLDQ�GL�ELGDQJ�ELRORJL�GDQ�LOPX -LOPX�WHUNDLW�GL�,QGRQHVLD��%HULWD�%LRORJL�
PHPXDW�NDU\D�WXOLV�LOPLDK�DVOL�EHUXSD�PDNDODK�KDVLO�SHQHOLWLDQ��NRPXQLNDVL�SHQGHN�GDQ�WLQMDXDQ�NHPEDOL�\DQJ�EHOXP�SHUQDK�GLWHUELWNDQ�DWDX�WLGDN�
VHGDQJ�GLNLULP�NH�PHGLD�ODLQ���0DVDODK�\DQJ�GLOLSXW��GLKDUXVNDQ�PHQDPSLONDQ�DVSHN�DWDX�LQIRUPDVL�EDUX� 

 

7LSH�QDVNDK 

�� 0DNDODK�OHQJNDS�KDVLO�SHQHOLWLDQ��RULJLQDO�SDSHU� 
 1DVNDK� PHUXSDNDQ� KDVLO� SHQHOLWLDQ� VHQGLUL� � \DQJ� PHQJDQJNDW� WRSLN� \DQJ� XS-WRGDWH�� � 7LGDN� OHELK� GDUL� ��� KDODPDQ� WHUPDVXN� WDEHO� GDQ�

JDPEDU��3HQFDQWXPDQ�ODPSLUDQ�VHSHUOXQ\D��QDPXQ�UHGDNVL�EHUKDN�PHQJXUDQJL�DWDX�PHQLDGDNDQ�ODPSLUDQ� 
�� .RPXQLNDVL�SHQGHN��VKRUW�FRPPXQLFDWLRQ� 
 .RPXQLDVL�SHQGHN�PHUXSDNDQ�PDNDODK�KDVLO�SHQHOLWLDQ�\DQJ�LQJLQ�GLSXEOLNDVLNDQ�VHFDUD�FHSDW�NDUHQD�KDVLO�WHUPXDQ�\DQJ�PHQDULN��VSHVLILN�

GDQ�EDUX��DJDU�GDSDW��VHJHUD�GLNHWDKXL�ROHK�XPXP���$UWLNHO�\DQJ�GLWXOLV�WLGDN�OHELK�GDUL����KDODPDQ��+DVLO�GDQ�SHPEDKDVDQ�EROHK�GLJDEXQJ� 
�� 7LQMDXDQ�NHPEDOL��UHYLHZ� 
 7LQMDXDQ�NHPEDOL�PHUXSDNDQ� UDQJNXPDQ�WLQMDXDQ� LOPLDK�\DQJ�VLVWHPDWLV-NULWLV� VHFDUD� ULQJNDV�QDPXQ�PHQGDODP� WHUKDGDS� WRSLN�SHQHOLWLDQ�

WHUWHQWX�� +DO� \DQJ� GLWLQMDX�PHOLSXWL� VHJDOD� VHVXDWX� \DQJ� UHOHYDQ� WHUKDGDS� WRSLN� WLQMDXDQ� \DQJ�PHPEHULNDQ� JDPEDUDQ� µVWDWH� RI� WKH� DUW¶��
PHOLSXWL�WHPXDQ�DZDO��NHPDMXDQ�KLQJJD�LVVXH�WHUNLQL��WHUPDVXN�SHUGHEDWDQ�GDQ�NHVHQMDQJDQ�\DQJ�DGD�GDODP�WRSLN�\DQJ�GLEDKDV��7LQMDXDQ�
XODQJ�LQL�KDUXV�PHUDQJNXP�PLQLPDO����DUWLNHO� 

 

6WUXNWXU�QDVNDK 

�� %DKDVD 
 %DKDVD�\DQJ�GLJXQDNDQ�DGDODK�EDKDVD�,QGRQHVLD�DWDX�,QJJULV�\DQJ�EDLN�GDQ�EHQDU� 
�� -XGXO 
 -XGXO� KDUXV� VLQJNDW�� MHODV� GDQ� PHQFHUPLQNDQ� LVL� QDVNDK� GLLNXWL� ROHK� QDPD� GDQ� DODPDW� VXUDW� PHQ\XUDW� SHQXOLV�� � 1DPD� SHQXOLV� XQWXN�

NRUHVSRQGHQVL�GLEHUL�WDQGD�DPSORS�FHWDN�DWDV��VXSHUVFULSW�� 
�� $EVWUDN 

 $EVWUDN�GLEXDW�GDODP�GXD�EDKDVD��EDKDVD�,QGRQHVLD�GDQ�,QJJULV��$EVWUDN�PHPXDW�VHFDUD�VLQJNDW�WHQWDQJ�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��KDVLO�
\DQJ�VLJQLILNDQ��NHVLPSXODQ�GDQ�LPSOLNDVL�KDVLO�SHQHOLWLDQ��$EVWUDN�EHULVL�PDNVLPXP�����NDWD��VSDVL�WXQJJDO��'L�EDZDK�DEVWUDN�GLFDQWXPNDQ�
NDWD�NXQFL�\DQJ�WHUGLUL�DWDV�PDNVLPXP�HQDP�NDWD��GLPDQD�NDWD�SHUWDPD�DGDODK�\DQJ�WHUSHQWLQJ���$EVWUDN�GDODP�EDKDVD�,QJJULV�PHUXSDNDQ�
WHUMHPDKDQ�GDUL�EDKDVD�,QGRQHVLD���(GLWRU�EHUKDN�XQWXN�PHQJHGLW�DEVWUDN�GHPL�DODVDQ�NHMHODVDQ�LVL�DEVWUDN� 

�� 3HQGDKXOXDQ 

 3HQGDKXOXDQ�EHULVL�ODWDU�EHODNDQJ��SHUPDVDODKDQ�GDQ�WXMXDQ�SHQHOLWLDQ���6HEXWNDQ�MXJD�VWXGL�WHUGDKXOX�\DQJ�SHUQDK�GLODNXNDQ� 
�� %DKDQ�GDQ�FDUD�NHUMD 
 3DGD�EDJLDQ�LQL�EROHK�GLEXDW�VXE-MXGXO�\DQJ�VHVXDL�GHQJDQ�WDKDSDQ�SHQHOLWLDQ��0HWRGD�KDUXV�GLSDSDUNDQ�GHQJDQ�MHODV�VHVXDL�GHQJDQ�VWDQGDU�

WRSLN�SHQHOLWLDQ�GDQ�GDSDW�GLXODQJ�ROHK�SHQHOLWL�ODLQ���$SDELOD�PHWRGD�\DQJ�GLJXQDNDQ�DGDODK�PHWRGD�\DQJ�VXGDK�EDNX�FXNXS�GLWXOLV�VLWDVL�
GDQ�DSDELOD�DGD�PRGLILNDVL�KDUXV�GLWXOLVNDQ�GHQJDQ�MHODV�EDJLDQ�PDQD�GDQ�DSD�\DQJ�GLPRGLILNDVL� 

�� +DVLO 
 6HEXWNDQ� KDVLO-KDVLO� XWDPD� \DQJ� GLSHUROHK� EHUGDVDUNDQ�PHWRGD� \DQJ� GLJXQDNDQ�� � $SDELOD� LQJLQ�PHQJDFX� SDGD� WDEHO�JUDILN�GLDJUDP� DWDX�

JDPEDU� XUDLNDQ� KDVLO� \DQJ� WHUSHQWLQJ� GDQ� MDQJDQ� PHQJJXQDNDQ� NDOLPDW� µ/LKDW� 7DEHO� �¶�� � $SDELOD� PHQJJXQDNDQ� QLODL� UDWD-UDWD� KDUXV�
PHQ\HEXWNDQ�VWDQGDU�GHYLDVL� 

�� 3HPEDKDVDQ 

 -DQJDQ�PHQJXODQJ�LVL�KDVLO��3HPEDKDVDQ�PHQJXQJNDS�DODVDQ�GLGDSDWNDQQ\D�KDVLO�GDQ�DSD�DUWL�DWDX�PDNQD�GDUL�KDVLO�\DQJ�GLGDSDW� WHUVHEXW���
%LOD�PHPXQJNLQNDQ��EDQGLQJNDQ�KDVLO�SHQHOLWLDQ�LQL�GHQJDQ�PHPEXDW�SHUEDQGLQJDQ�GHQJDQ�VWXGL�WHUGDKXOX��ELOD�DGD�� 

�� .HVLPSXODQ 

 0HQ\LPSXONDQ�KDVLO�SHQHOLWLDQ��VHVXDL�GHQJDQ�WXMXDQ�SHQHOLWLDQ��GDQ�SHQHOLWLDQ�EHULNXW�\DQJ�ELVD�GLODNXNDQ� 
�� 8FDSDQ�WHULPD�NDVLK 

��� 'DIWDU�SXVWDND 

 7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ��$SDELOD�KDUXV�PHQ\LWLU�GDUL��/DSRUDQ��DWDX��NRPXQLNDVL�

SHUVRQDO��GLWXOLVNDQ�
XQSXEOLVKHG
�GDQ�WLGDN�SHUOX�GLWDPSLONDQ�GL�GDIWDU�SXVWDND��'DIWDU�SXVWDND�KDUXV�EHULVL�LQIRUPDVL�\DQJ�XS�WR�GDWH�\DQJ�

VHEDJLDQ�EHVDU�EHUDVDO�GDUL�RULJLQDO�SDSHUV���3HQXOLVDQ�WHUELWDQ�EHUNDOD�LOPLDK��QDPD�MXUQDO��WLGDN�GLVLQJNDW� 

� 
 

)RUPDW�QDVNDK 

�� 1DVNDK�GLNHWLN�GHQJDQ�PHQJJXQDNDQ�SURJUDP�:RUG�3URFHVVRU��KXUXI�1HZ�7LPHV�5RPDQ�XNXUDQ�����VSDVL�JDQGD�NHFXDOL�$EVWUDN��%DWDV�NLUL
-NDQDQ�DWDV-EDZDK�PDVLQJ-PDVLQJ�����FP��0DNVLPXP�LVL�QDVNDK����KDODPDQ�WHUPDVXN�LOXVWUDVL�GDQ�WDEHO� 

�� 3HQXOLVDQ� ELODQJDQ� SHFDKDQ� GHQJDQ� NRPD� PHQJLNXWL� EDKDVD� \DQJ� GLWXOLV� PHQJJXQDNDQ� GXD� DQJND� GHVLPDO� GL� EHODNDQJ� NRPD�� $SDELOD�
PHQJJXQDNDQ�EDKDVD�,QGRQHVLD��DQJND�GHVLPDO�PHQJJXQDNDQ�NRPD�����GDQ�WLWLN�����ELOD�PHQJJXQDNDQ�EDKDVD�,QJJULV��&RQWRK��3DQMDQJ�EXNX�
DGDODK����FP��/HQJKW�RI�WKH�ERRN�LV�����FP���3HQXOLVDQ�DQJND��-��GLWXOLV�GDODP�NDWD�NHFXDOL�ELOD�ELODQJDQ�VDWXDQ�XNXU��VHGDQJNDQ�DQJND����
GDQ�VHWHUXVQ\D�GLWXOLV�GHQJDQ�DQJND���&RQWRK�OLPD�RUDQJ�VLVZD��SDQMDQJ�EXNX���FP� 

�� 3HQXOLVDQ�VDWXDQ�PHQJLNXWL�DWXUDQ�LQWHUQDWLRQDO�V\VWHP�RI�XQLWV� 
�� 1DPD�WDNVRQ�GDQ�NDWHJRUL�WDNVRQRPL�PHUXMXN�NHSDGD�DWXUDQ�VWDQGDU�WHUPDVXN�\DQJ�GLDNXL��8QWXN�WXPEXKDQ�,QWHUQDWLRQDO�&RGH�RI�%RWDQLFDO�

1RPHQFODWXUH� �,&%1��� XQWXN� KHZDQ� ,QWHUQDWLRQDO� &RGH� RI� =RRORJLFDO� 1RPHQFODWXUH� �,&=1��� XQWXN� MDPXU� ,QWHUQDWLRQDO� &RGH� RI�
1RPHQFODWXUH�IRU�$OJDH��)XQJL�DQG�3ODQW��,&)$)3���,QWHUQDWLRQDO�&RGH�RI�1RPHQFODWXUH�RI�%DFWHULD� �,&1%���GDQ�XQWXN�RUJDQLVPH�\DQJ�
ODLQ�PHUXMXN�SDGD�NHVHSDNDWDQ�,QWHUQDVLRQDO���3HQXOLVDQ�QDPD�WDNVRQ�OHQJNDS�GHQJDQ�QDPD�DXWKRU�KDQ\D�GLODNXNDQ�SDGD�EDJLDQ�GHVNULSVL�
WDNVRQ��PLVDOQ\D�SDGD�QDVNDK�WDNVRQRPL��6HGDQJNDQ�SHQXOLVDQ�QDPD�WDNVRQ�XQWXN�ELGDQJ�ODLQQ\D�WLGDN�SHUOX�PHQJJXQDNDQ�QDPD�DXWKRU� 

�� 7DWD�QDPD�GL�ELGDQJ�JHQHWLND�GDQ�NLPLD�PHUXMXN�NHSDGD�DWXUDQ�EDNX�WHUEDUX�\DQJ�EHUODNX� 
�� ,OXVWUDVL�GDSDW�EHUXSD�IRWR��KLWDP�SXWLK�DWDX�EHUZDUQD��DWDX�JDPEDU�WDQJDQ��OLQH�GUDZLQJ�� 
�� 7DEHO 
 7DEHO�GLEHUL�MXGXO�\DQJ�VLQJNDW�GDQ�MHODV�GDODP�EDKDVD�,QGRQHVLD�GDQ�,QJJULV��VHKLQJJD�7DEHO�GDSDW�EHUGLUL�VHQGLUL��7DEHO�GLEHUL�QRPRU�XUXW�

VHVXDL�GHQJDQ�NHWHUDQJDQ�GDODP�WHNV��.HWHUDQJDQ�7DEHO�GLOHWDNNDQ�GL�EDZDK�7DEHO��7DEHO�WLGDN�GLEXDW�WHUWXWXS�GHQJDQ�JDULV�YHUWLNDO��KDQ\D�
PHQJJXQDNDQ�JDULV�KRULVRQWDO�\DQJ�PHPLVDKNDQ�MXGXO�GDQ�EDWDV�EDZDK� 

�� *DPEDU 
 *DPEDU�ELVD�EHUXSD�IRWR��JUDILN��GLDJUDP�GDQ�SHWD��-XGXO�GLWXOLV�VHFDUD�VLQJNDW�GDQ�MHODV���.HWHUDQJDQ�\DQJ�PHQ\HUWDL�JDPEDU� KDUXV�GDSDW�

EHUGLUL�VHQGLUL��GLWXOLV�GDODP�EDKDVD�,QGRQHVLD�GDQ�,QJJULV��*DPEDU�GLNLULP�GDODP�EHQWXN��MSHJ�GHQJDQ�UHVROXVL�PLQLPDO�����GSL�GDQ�WHUSLVDK�
GDUL�EDGDQ�WXOLVDQ�DWDX�GDODP�ILOH�\DQJ�EHUEHGD�� 

�� 'DIWDU�3XVWDND 
 6LWDVL�GDODP�QDVNDK�DGDODK�QDPD�SHQXOLV�GDQ�WDKXQ��%LOD�SHQXOLV�OHELK�GDUL�VDWX�PHQJJXQDNDQ�NDWD�µGDQ¶�DWDX�HW�DO��&RQWRK���.UDPHU���������

�+DP]DK�GDQ�<XVXI����������3UHPDFKDQGUD�HW�DO����������%LOD�QDVNDK�GLWXOLV�GDODP�EDKDVD�,QJJULV�\DQJ�PHQJJXQDNDQ�VLWDVL���RUDQJ�SHQXOLV�
PDND�GLJXQDNDQ�NDWD�µDQG¶��&RQWRK���+DP]DK�DQG�<XVXI�������� 

D� -XUQDO 
 1DPD�MXUQDO�GLWXOLV�OHQJNDS� 
 3UHPDFKDQGUD�*6��+�6DQHNR��.�)XMLWD�DQG�6�2JDWD��������/HDI�:DWHU�5HODWLRQV��2VPRWLF�$GMXVWPHQW��&HOO�0HPEUDQH�6WDELOLW\��(SLFX�
WLODU�:D[�/RDG�DQG�*URZWK�DV�$IIHFWHG�E\�,QFUHDVLQJ�:DWHU�'HILFLWV�LQ�6RUJKXP��-RXUQDO�RI�([SHULPHQWDO�%RWDQ\���������-����� 



E���%XNX 
 .UDPHU�3-��������3ODQW�:DWHU�5HODWLRQVKLS������(GLVL�NH-�ELOD�DGD���$FDGHPLF��1HZ�<RUN�� 
F� 3URVLGLQJ�DWDX�KDVLO�6LPSRVLXP�6HPLQDU�/RNDNDU\D� 
 +DP]DK�06�GDQ�6$�<XVXI��������3HQJDPDWDQ�%HEHUDSD�$VSHN�%LRORJL�6RWRQJ�%XOXK��6HSLRWHXWKLV�OHVVRQLDQD��GL�6HNLWDU�3HUDLUDQ�3DQWDL�
:RNDP�%DJLDQ�%DUDW��.HSXODXDQ�$UX��0DOXNX�7HQJJDUD�� �3URVLGLQJ�6HPLQDU�1DVLRQDO�%LRORJL�;,��8MXQJ�3DQGDQJ���-��� -XOL� ������0�
+DVDQ��$�0DWWLPX��-*�1HOZDQ�GDQ�0�/LWDD\��3HQ\XQWLQJ������-�����3HUKLPSXQDQ�%LRORJL�,QGRQHVLD� 

G� 0DNDODK�VHEDJDL�EDJLDQ�GDUL�EXNX 
 /HHJRRG�5&�DQG�'$�:DONHU��������&KORURSODVW�DQG�3URWRSODVW�� ,Q��3KRWRV\QWKHVLV�DQG�3URGXFWLRQ�LQ�D�&KDQJLQJ�(QYLURQPHQW��'2�
+DOO��-02�6FXUORFN��+5�%RKODU�1RUGHQNDPSI��5&�/HHJRRG�DQG�63�/RQJ��(GV������-�����&KDPSPDQ�DQG�+DOO���/RQGRQ� 

H�� 7KHVLV�GDQ�VNULSVL� 
 .HLP�$3��������0RQRJUDSK�RI�WKH�JHQXV�2UDQLD�=LSS���$UHFDFHDH��2UDQLLQDH���8QLYHUVLW\�RI�5HDGLQJ��5HDGLQJ��>3K'��7KHVLV@� 
I�� $UWLNHO�RQOLQH� 
 $UWLNHO� \DQJ�GLXQGXK�VHFDUD�RQOLQH�PHQJLNXWL� IRUPDW�\DQJ�EHUODNX�PLVDOQ\D�XQWXN�MXUQDO��EXNX�DWDX�WKHVLV�� VHUWD�GLWXOLVNDQ�DODPDW� VLWXV�
VXPEHU�GDQ�ZDNWX�PHQJXQGXK��7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ�DWDX�DUWLNHO�GDUL�ODPDQ�
ZHE�\DQJ�WLGDN�ELVD�GLSHUWDQJXQJ�MDZDENDQ�NHEHQDUDQQ\D�VHSHUWL�ZLNLSHGLD� 
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